Searching PAJ 



1/1 ^— v 



PATENT ABSTRACTS OF JAPAN 

(11 publication number : 11-162417 
(43)Date of publication of application : 18.06.1999 



HOIK 1/58 
HOIK 1/46 



(21 Application number : 09-341918 (71 Applicant : IWASAKI ELECTRIC CO LTD 

(22)Date of filing : 28.11.1997 (72)Inventor : OKAHARA KAZUAKI 



(54) HALOGEN LAMP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a halogen lamp, 
especially a halogen lamp with a radiating body which not 

only stabilize life duration of the lamp by sufficiently 7 

reducing temperature of a sealed part of the halogen 
lamp, but also miniaturize a high- volume air-cooling 
device for cooling the sealed part of the lamp, and is 
most suitable for a light source for an optical apparatus 
or stage illumination equipment. 

SOLUTION: This lamp is constituted so that a bottle cap 
porcelain body 1 2 made of aluminum nitride porcelain or 
alumina porcelain is fitted and fixed to a sealed part 3 of 
a quartz glass tube 1 wherein an exhaust tube sealing 
part 2 is formed at one end and the sealed part 3 in 
which metal lead-in wires and metal foil are laid low is 
formed at the other end, and a filament 5 is set in the 
tube, further a rare gas and a halogen gas are enclosed. 
A cooling fin 14 composed of plural concavo-convex 
parts 1 5 is formed on the periphery of the bottle cap 
porcelain body 1 2, and height L (mm) of the convex 
parts of the concavo-convex parts 15, an interval G (mm) of the concave parts and a ratio 
(L/G) of the height of the convex parts to the interval of the concave parts are defined as 
L/G=3.0-7.5, if L>6 and G>2. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A quartz glass pipe which has an exhaust pipe sealed part at the one end, forms a 
sealing part which laid metal lead-in wire and a metallic foil under the other end, and allocates a 
filament in an inside of a pipe, and encloses rare gas and halogen gas, In a tungsten halogen lamp 
which carries out fit fixing of the bottle cap porcelain body which becomes said sealing part from 
alumimium nitride porcelain or alumina ceramics, A radiation fin which consists of two or more 
uneven parts is formed in a peripheral face of said bottle cap porcelain body, A tungsten halogen 
lamp which an interval of L (mm) and a crevice is set to G (mm) for height of heights of said 
uneven part, and is L= 6 or more and as for which a case of G= 2 or more specifies a ratio (L/G) 
with an interval of a crevice as height of these heights with L/G=3.0 - 7.5. 
[Claim 2]A quartz glass pipe which has an exhaust pipe sealed part at the one end, forms a 
sealing part which laid metal lead-in wire and a metallic foil under the other end, and allocates a 
filament in an inside of a pipe, and encloses rare gas and halogen gas, A tungsten halogen lamp 
which fixes said porcelain cap via paste state adhesives of minerals which use alumimium nitride 
as the main ingredients in a tungsten halogen lamp which carries out fit fixing of the porcelain 
cap which becomes said sealing part from alumimium nitride porcelain or alumina ceramics. 
[Claim 3]The tungsten halogen lamp according to claim 2 which forms in a peripheral face of said 
porcelain cap a radiation fin which consists of two or more uneven parts. 
[Claim 4]A radiation fin which consists of two or more uneven parts is formed in a peripheral 
face of said porcelain cap, The tungsten halogen lamp according to claim 2 or 3 which an interval 
of L (mm) and a crevice is set to G (mm) for height of heights of said uneven part, and is L= 6 or 
more and as for which a case of G= 2 or more specifies a ratio (L/G) with an interval of a 
crevice as height of these heights with L/G=3.0 - 7.5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjEspecially this invention relates to improvement of the radiator structure 
of a tungsten halogen lamp, and the bottle cap porcelain body of a tungsten halogen lamp about 
improvement of a tungsten halogen lamp. 
[0002] 

[Description of the Prior Art]Even if there are few quartz glass pipes, a tungsten filament and 
external lead-in wire are laid under the end in one via a metallic foil, The tungsten halogen lamp 
which enclosed halogen gas, such as bromine, with the inside of a pipe with inactive gas has an 
advantage — compared with a common filament lamp, it is long lasting, luminous efficiency being 
not only good but a color temperature is high, and white light is acquired — and is used as light 
sources for interior lighting, such as a store. 

[0003]Since it is small compared with a common filament lamp, the tungsten halogen lamp is 
widely used also as a light source for optical instruments. Since especially light sources, such as 
an overhead projector or a slide projector, need high illumination, a small tungsten halogen lamp 
with large power consumption must be used for them. As for the light source for a studio or 
stages, the light source with large power consumption is used. 

[0004]This kind of tungsten halogen lamp is - end with structure as shown in drawing 5 . The 
exhaust pipe sealed part 42 is formed in - end of the quartz glass pipe 41, the sealing part 43 is 
formed in the other end, and the metallic foils 44a and 44b, such as molybdenum of - pair, and 
the internal lead-in wire 46a and 46b and the external lead-in wire 47 linked to the tungsten 
filament 45 are laid under this sealing part 43 in - object. Halogen gas, such as a bromination 
compound, is enclosed with the inside of the quartz glass pipe 41 with inactive gas. And the 
bottle cap porcelain body 50 which is an insulator which has the metallic pins 49a and 49b of a 
couple in a tip part via the inorganic adhesive 48 is being fixed to said sealing part 43. Said 
inorganic adhesive 48 is made into paste state, using silica (Si0 2 ) and alumina (aluminum 2 0 3 ) as 
the main ingredients, and is filling up with and carrying out heat cure of these adhesives. 
[0005] 

[Problem(s) to be Solved by the Invention]In a tungsten halogen lamp large this kind of power 
consumption and small, in the case of lighting use of an electric bulb, the temperature of a 
terminal area with the sealing part temperature of an electric bulb especially a metallic foil, 
internal lead-in wire, and external lead-in wire rises too much, and causes the thermally 
damaging of said terminal area, lead-in wire is disconnected, and it becomes a non-point. If the 
heat which emits this from the filament which is a photogen will heat the quartz bulb of an 
electric bulb, will raise sealing part temperature and will be not less than about 450 **, it will 
oxidize quickly the terminal area of the metallic foil of a sealing part, and external lead-in wire, 
and an open circuit or a crack in a sealing part, etc. will produce it. 

[0006]This has so great influence that power consumption serves as a large and small electric 
bulb, in order to be stabilization of the life of an electric bulb, it needs to arrange an air-cooling 
device etc., needs to ventilate an electric bulb sealing part in cooling wind blows, and needs to 
lower the temperature of a sealing part. And in using it for audiovisual aids like an overhead 
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projector, the rotational sound of the motor of an air-cooling device becomes large, and serves 
as a fault on use of apparatus. 

[0007]This invention was made in view of the above, makes it fully fall the sealing part 
temperature of a tungsten halogen lamp, and it it not only can stabilize the life of an electric 
bulb, but, The mass air-cooling device for cooling the sealing part of a tungsten halogen lamp can 
be made small, and it aims at providing the tungsten halogen lamp optimal as the light source for 
optical instruments, or a light source for stage-lighting apparatus especially a tungsten halogen 
lamp with a radiator, and a tungsten halogen lamp with a porcelain cap. 
[0008] 

[The means for solving an invention] The quartz glass pipe which this invention formed the 
sealing part which has an exhaust pipe sealed part at the one end, and laid metal lead-in wire 
and a metallic foil under the other end, and allocated the filament in the inside of a pipe, and 
enclosed rare gas and halogen gas, Fit fixing of the bottle cap porcelain body which becomes 
said sealing part from alumimium nitride porcelain or alumina ceramics is carried out, The 
radiation fin which consists of two or more uneven parts is formed in the peripheral face of said 
bottle cap porcelain body, The interval of L (mm) and a crevice is set to G (mm) for the height of 
the heights of said uneven part, it is L= 6 or more, and the case of G- 2 or more specifies a ratio 
(L/G) with the interval of a crevice as the height of these heights with L/G=3.0 - 7.5. The quartz 
glass pipe which has an exhaust pipe sealed part at the one end, forms the sealing part which 
laid metal lead-in wire and a metallic foil under the other end, and allocates a filament in the 
inside of a pipe, and encloses rare gas and halogen gas, Fit fixing of the porcelain cap which 
becomes said sealing part from alumimium nitride porcelain or alumina ceramics is carried out, 
and said porcelain cap is fixed via the paste state adhesives of the minerals which use 
alumimium nitride as the main ingredients. The radiation fin which consists of two or more 
uneven parts is formed in the peripheral face of said porcelain cap, The interval of L (mm) and a 
crevice is set to G (mm) for the height of the heights of the uneven part of said radiation fin, it is 
L= 6 or more, and the case of G= 2 or more specifies a ratio (L/G) with the interval of a crevice 
as the height of these heights with L/G=3.0 - 7.5. 

[0009]By said composition, a porcelain body with high thermal conductivity is made to conduct 
the heat conducted from the quartz bulb of an electric bulb to a sealing part, and the conductive 
heat to a terminal area with the metallic foil of a sealing part, internal lead-in wire, and external 
lead-in wire is lessened. Since the uneven part as a radiation fin is formed in the porcelain body, 
the aforementioned conductive heat can be radiated to the exterior of an electric bulb. The 
radiation fin excellent in the radiation effect is obtained by specifying the size of an uneven part 
in the predetermined range. 

[0010]By said composition, a porcelain cap is made to conduct the heat conducted from the 
quartz bulb of an electric bulb to a sealing part via alumimium nitride system adhesives with high 
thermal conductivity, and the conductive heat to a terminal area with the metallic foil of a sealing 
part, internal lead-in wire, and external lead-in wire is lessened more. If a radiation fin is formed 
in a porcelain cap, diffusion to the electric bulb exterior of the conductive heat can be performed 
more effectively. 
[0011] 

[Embodiment of the Invention]Hereafter, this invention is explained based on the example of a 
graphic display. Drawing 1 is an outline perspective view of the tungsten halogen lamp with a 
radiator which is the first example of this invention, forms the exhaust pipe sealed part 2 in the 
tip part of the quartz glass pipe 1, and forms the sealing part 3 in the other end. The internal 
lead-in wire 6a and 6b and external lead-in wire (not shown) which connected the end to the 
tungsten filament 5 are connected to this sealing part 3 via the metallic foils 4a and 4b, such as 
molybdenum of - pair, and it is laid under it in one. In the quartz glass pipe, halogen gas, such as 
a bromination compound, is enclosed with argon gas. 

[0012]The bottle cap porcelain body 12 which is an insulator which has the metallic pins 11a and 
1 1 b of a couple in a tip part fits into said electric bulb sealing part 3, and it is being fixed to it via 
the inorganic adhesive 1 3. The radiation fin 1 4 is mostly formed in the peripheral face of the 
bottle cap porcelain body 12 over the perimeter, and this radiation fin 14 consists of two or more 
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uneven parts 15. Said bottle cap porcelain body 12 uses 92% alumina (aluminum 2 0 3 ) which is 
alumina ceramics. Said inorganic adhesive 13 fills up the opening of the bottle cap porcelain body 
12 and the electric bulb sealing part 3 with the mixed bone agent of silica (Si0 2 ) and alumina 
(aluminum 2 0 3 ) using the adhesives of the hyperviscosity intermingled in the solvent of the 
quality of alkali, heats it, and is hardened. 

[0013]Such tungsten halogen lamps with a radiator are the rated voltage 100V and the electric 
power 1000W, and the overall length of a quartz glass pipe is used as a tungsten halogen lamp 
for studio lighting of 1 05 mm, the outer diameter of 1 8 mm, and GY9.5 cap. 
[0014] Drawing 2 is partial drawing of longitudinal section of the uneven part 15 of the radiation 
fin 14 formed in the peripheral face of the bottle cap porcelain body 12 shown in dr awing 1 . The 
height (distance from the peak of heights to the bottom of a crevice) of the heights 1 5a is set to 
L (mm), the interval (distance of the both side surfaces of adjoining heights) of the crevice 1 5b is 
set to G (mm), various the size is changed, the temperature of an electric bulb sealing part is 
measured, and change of the temperature is shown in drawing 3 . The tungsten halogen lamp of 
100 V-1000W is used as the example of an experiment, and a comparative example. 
[0015]As shown in drawing 3 , the temperature of the sealing part of an electric bulb is about 500 
** conventionally. On the other hand, according to the electric bulb which has a radiation fin 
enlarging height [ of the heights 1 5a ] L, and the interval G of the crevice 1 5b, it turns out that 
sealing part temperature falls. As for the temperature of an electric bulb sealing part, height L of 
the heights 15a will be about 460 **, when the interval G of the crevice 15b is 2 mm in 6 mm 
(L/G=3.0), and a temperature reduction effect is accepted. As for the temperature of an electric 
bulb sealing part, height L of the heights 15a will be about 450 **, when the interval G of the 
crevice 1 5b is 2 mm in 1 5 mm (L/G=7.5), and the same effect as the above is accepted. 
[001 6] Although processing (manufacture of a radiation fin) of a bottle cap porcelain body is 
performed by the injection molding method, processing will become difficult if height L of the 
heights 1 5a exceeds 1 5 mm. When the interval of the crevice 1 5b exceeds 4 mm, there is no 
radiation effect. In said example of an experiment, it is the range of a minimum of 40 ** and a 
maximum of 150 **, and the temperature of an electric bulb sealing part can be reduced. 
[0017]With next, the tungsten halogen lamp of 100V and 1000W which do not form the 
conventional radiation fin but use common porcelain as a cap material and the tungsten halogen 
lamp of 100 V-1000W concerning this invention. Alumina (aluminum 2 0 3 ) and alumimium nitride 
(AIN) are used 92% as a bottle cap porcelain body material, The sealing part temperature of an 
electric bulb and the basic characteristic of radiator material which form the radiation fin which 
set the interval of 7 mm and a crevice to 2.5 mm, and set the height of the heights of an uneven 
part to L/G=2.8 at the periphery of the porcelain body are shown in Table 1 . 
[0018] 

[Table 1] 
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[001 9]As shown in Table 1 , the tungsten halogen lamp concerning operation of this invention, 
Since fit fixing of the bottle cap porcelain body which has a radiation fin is carried out to the 
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sealing part of the electric bulb, sealing part temperature will be 425 ** or less, in the tungsten 
halogen lamp whose rated life is about 1 000 hours, it lets a life period pass and an open circuit 
within a sealing part or a crack does not produce it The alumimium nitride of the reduction 
effect of sealing part temperature whose thermal conductivity of a bottle cap porcelain body is 
large is larger than 92% alumina. 

[0020]Thus, the tungsten halogen lamp with a radiator concerning this invention makes a 
porcelain body with high thermal conductivity conduct the heat conducted from the quartz glass 
pipe of an electric bulb to a sealing part, and lessens the conductive heat to a terminal area with 
external lead-in wire especially with the metallic foil of a sealing part. And when using alumimium 
nitride (AIN) as a bottle cap porcelain body, thermal conductivity is 0.36 near 0.487 
(Cal/cm.sec.**) of the thermal conductivity of metallic aluminum. When using alumina 
(aluminum 2 0 3 ) 92%, it is 0.04, when using alumina (aluminum 2 0 3 ) 99%, it is 0.075 and thermal 
conductivity is smaller than alumimium nitride, but compared with metallic aluminum, heat 
dissipation nature is good. 

[0021 ]And since the thermal conductivity of the silica glass of an electric bulb sealing part is 
about 0.003 (Cal/cm.sec.**), a bottle cap porcelain body can be made to conduct effectively the 
heat conducted from the quartz glass pipe of an electric bulb to a sealing part. This conductive 
heat can be radiated to the exterior of an electric bulb via the uneven part of a radiation fin. If 
the height of the heights of said uneven part is not less than 6 mm, effective heat dissipation will 
be obtained, and if the interval of a crevice is not less than 2 mm, effective heat dissipation will 
be obtained. Heat heats heights mutually between the heights which adjoin that it is less than 
[ this ], heat atmosphere stagnates, and effective heat dissipation is not obtained. Since a bottle 
cap porcelain body is an insulator, compared with metallic aluminum, there is no possibility of the 
electric shock by fault current, and validity is as a radiator to fall the sealing part temperature of 
an electric bulb. 

[0022] Drawing 4 is an outline perspective view of the tungsten halogen lamp with a porcelain cap 
which is the 2nd example of this invention. The exhaust pipe sealed part 22 is formed in the tip 
part of the quartz glass pipe 21, and the sealing part 23 is formed in the other end. The internal 
lead-in wire 26a and 26b and external lead-in wire (not shown) which connected the end to the 
tungsten filament 25 are connected to this sealing part 23 via the metallic foils 24a and 24b, 
such as molybdenum of - pair, and it is laid under it in one. In the quartz glass pipe, halogen gas, 
such as a bromination compound, is enclosed with argon gas. 

[0023]The porcelain cap 28 which is an insulator which has the metallic pins 27a and 27b of a 
couple in a tip part fits into said electric bulb sealing part 23, and it is being fixed to it via the 
inorganic adhesive 29. The porcelain cap 28 uses 92% alumina (aluminum 2 0 3 ) which is alumina 
ceramics. 

[0024]Using the paste state adhesives of the minerals which use alumimium nitride (AIN) as the 
main ingredients, the opening of the porcelain cap 28 and the electric bulb sealing part 23 is filled 
up with the inorganic adhesive 29, it is heated, and is hardened. Said inorganic adhesives 29 are 
adhesives of the hyperviscosity of the quality of alkali which consists of a mixed paste of 6 % of 
the weight of alumimium nitride powder with an average particle size of 1 6 micrometers - 25 
micrometers, and 33 % of the weight of water dispersibility binders of a minerals system. 
[0025]Such tungsten halogen lamps with a porcelain cap are the rated voltage 100V and the 
electric power 1000W, and the overall length of a quartz glass pipe is used as a tungsten halogen 
lamp for studio lighting of 105 mm, the outer diameter of 18 mm, and GY9.5 cap. 
[0026]As other examples concerning this invention, the porcelain cap made from 92% alumina 
(aluminum 2 0 3 ) in which the radiation fin which consists of two or more uneven parts was formed 
to the peripheral face is used, It fixes to an electric bulb sealing part via the paste state 
adhesives of the minerals which use alumimium nitride (AIN) as the main ingredients, and the 
tungsten halogen lamp made from a porcelain cap with a radiator is obtained. As for the size of 
said uneven part, based on the synergistic effect, the more outstanding radiation effect is 
acquired like the 1 st example by specifying a ratio (L/G) with height [ of heights ] L (mm), and 
interval [ of a crevice ] G (mm) as L/G=1 .25 - 7.5. 
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[0027]Then, the tungsten halogen lamp with a cap of 100V and 1000W which uses the 
conventional common porcelain as a cap material, and uses the mixture of silica (Si0 2 ) and 
alumina (aluminum 2 0 3 ) as the main ingredients as an inorganic adhesive, As a porcelain cap 
material concerning this invention, 92% alumina (aluminum 2 0 3 ), The tungsten halogen lamp of 
100V and 1000W which similarly use alumimium nitride (AIN) as the main ingredients as an 
inorganic adhesive using alumimium nitride (AIN), Form a radiation fin in the peripheral face of 
the porcelain cap which similarly starts this invention, and the height of the heights of an uneven 
part 7 mm, The 92% alumina (aluminum 2 0 3 ) porcelain which sets the interval of a crevice to 2.5 
mm and is set to L/G=2.8 is used, The basic characteristic of the porcelain cap material of the 
tungsten halogen lamp of 100V and 1000W which use alumimium nitride (AIN) as the main 
ingredients as an inorganic adhesive, and the sealing part temperature at the time of lighting are 
shown in Table 2. 
[0028] 

[Table 2] 



[0029]As shown in Table 2, the sealing part temperature of the tungsten halogen lamp fixed via 
the AIN inorganic adhesive the 92%aluminum 2 0 3 porcelain cap in which the radiation fin 
concerning this invention was formed, There is about 130 ** temperature fall as compared with 
the former, and the 60 ** temperature fall which also burns the electric bulb of the same kind 
which does not form a radiation fin is accepted. The characteristic in which the rated life was 
stabilized through the life period in the high-output tungsten halogen lamp of 300 or less hours 
as for this is obtained. 

[0030]Although said example explained the tungsten halogen lamp of 100 V-1000W, the effect 
will be accepted, if it is the electric bulb of high watt lower than commercial source voltage, for 
example, the high-output electric bulb beyond 65V650W, and the composition of this invention 
will be applied. Although the tungsten halogen lamp concerning this invention is generally used 
with the air-cooling device in an optical-instrument device, also when not using an air-cooling 
device, compared with an electric bulb, the temperature reduction effect of the electric bulb 
sealing part under lighting is conventionally large. 
[0031] 

[Effect of the Invention]As explained above, the tungsten halogen lamp concerning this invention 
can reduce effectively the sealing part temperature of a high-output tungsten halogen lamp, and 
can stabilize the life of an electric bulb. Air-cooling devices, such as a device for optical 
instruments, are miniaturized, reduce the rotational sound of an air-cooling device, etc., and the 
performance of a device is raised, and reduction of the cost accompanying a miniaturization can 
be aimed at. The tungsten halogen lamp made from a porcelain cap with a radiator which has the 
more outstanding radiation effect can be obtained by using a specific porcelain cap material and 
inorganic adhesive in which the radiation fin was formed. 



[Translation done.] 
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U iM©fiffi£W3i&gtf£S 0 * LT, 

— s-y F7°PS>x^^©J:^4MStlisE€ffl-r^lf 

#Et±, ®$lSS©*-£-©0f£^*if<ft^ 1 

[0007] *%^i±s mi^mxr^ntc^x\ 
mp y yH«£Dl«gpSg*t^EfgT2 ^T«S©# 

SO^tSP^ait S fti6©A§*©S^gg^/J^E 

Tt, mmmmmismmmmmthxmm 

[0 0 0 8] 

M^^tSfti6©#g] *fS0J5ii, -i«fcgWSB 
itibasfct L«fc^B#Alg i: *SIB ^ £ffll§ Lftl-i 

l. wrtst 7-<7*yh mm l ao^jtr 

X a p y > ^X t *M A L ft 5^ j9 '7 X S £ , tuIB^ 

mmmmm£^%%m7jymmbx%<9, 
mmazwa^mzzi (mm) , wmmmzG 

(mm) tU L = 6W±T*^G = 2W±0*^ 1 
fl^©'ffi?^»3F^ifc©tb (L/G) L/G = 



3 

3. o~7. 5, tmtzzt%mittz a x> - 

MLTS^ fufEKI&7^y©Hflg&©flg5 10 
©iS££L (mm) , HBPOHBSG (mm) tU L 
= 6W±7Jb v oG = 2£U:0*£, Mflgp©H2MP 
<DMMk<Difc (L/G) L/G = 3. 0-7. 5, 

[0 0 0 9] fflEttatJ:^ S«©5^^7>^ 

^i: LT©Hflg»$$nTV^©T\ I9IHOG 
#f»%fie*©^gPfc:af(rt-5cii:*^tS 0 Htex Hfl 20 
gp©^-?££pjT£©iEffl fcffiSt S u t K & *) , Kf$jH 

[0 0 1 0] X, IMfiScEiD, 1M<©53i^l/7fr 

i^g*lPJ^L?lS§P£C{5*2^ it*gP©£Ji 
fB J: ft ^ A*SRtW95*A8 ^ ©gH gfK©£*l!&£ 

[0 0 11] 30 

1 ©MIME^f £tlhg[S2£ffMU «CK#gP3 
£}MLTl^o KSJtffl53Ca, -^OtU7rV^ 

mxm mm?) tmmtu aoHW^sas* 

ntv^c X^ E^tfvXf ftK&rfrdvtiZhKk 

mtit&m<DWfyiszt>mxi<hT^% 0 40 

[0012] lufHitW*S^3tctt. 
Mt°yi 1 a, 1 1 b^f^«t*SSnMM 
1 2tfffi££ft, MtSlffll 3^LTH^SnT 

t>foxim?4y\ 4^ffM^nr*30, 1^7 ^ 

>1 4mif£©Hflgfll 5J:t)&5c fcfc, fufBP&K 
mt 1 2 i±r;l/5f-WStf»5 9 2 %7;l/5t (A 1 , 



# 1¥ 1 1 - 1 6 2 4 1 7 
4 

03 ) fcfflvvri^So x> tuia*iHg*ffli 3{4->u 
* (S i 0, ) tr^t (A i» 0. ) fc<Dil3#8!l 
£7;U# U K©^M£ L£llf£jt©gS3iJ£Mi\ 

p«i 2t««a*gi53i:©«c:^au m 

[0 0 13] co,tdas^ft#tAny>«^ s 
«mj± 1 0 0 v, m^j 1 0 0 owt\ eitf^xt ©£ 

Sttl 0 5mm, ft&l 8mm, GY9. 5P£©X£ 

[0 0 1 4] H2ttBI 1 PMSft 1 2 ©^JIE 

LfcK»7 W > 1 4 ©Hfigg 1 5 O-gffiWffiK 

S?©Sgl) £L (mm) Ml 5b©f@ffi (B 
gt5flgP©ffi§Jffi©» £G (mm) fcU ^©^ 
SW^jgLT, TOW©SS^ffl£L, *©g 

Ts 1 0 0 V, 1 0 0 OW0AnyyWS£JHV>TV 

[0 0 15] H3fc^t«fc5fc:, t£*1»S©l«B[S©fi 
JKJ4»5 0 0lC*5 o -Ss ai7^y*St^1l« 
fcfc* ^©flgpi 5a©ilfSLfc«};tf[!!]ffil 5 b ©FUG 
LT^<©Cfi£v\ ^tsKSWfiTLTVK 
CfctfbfrSo flSl5aOS?L^6mrat\ Hggl 
5 b®r^|G^2mm©±I# (L/G = 3. 0) % WM 

i«s©fijsa^4 6 o-ctm, ummmmm 

t>tl% 0 £fc % flgPl 5a©l$L^l 5mmT\ HgP 
1 5boraHG*«2mm©«^ (L/G = 7. 5) , « 

«it«gp©S)ta^4 5 o°cfcfti9, twsfcrattaj&a 
[0 0 1614^ n#«m©iPi CfiS9ft7>r^o81 

ft) tiitm^sffifc.fc'jffsajb^ mi 5 a©K? 

L^i 5mm*iaASi:iiqx^Hlifcas. X, Hg^l 

^KM-eti, ««ata5oaa*g/>4ot, iai 5 

[0 0 17] ^tC, «©S^iS7^>'^^f-m 
#5*P^#StLT^ffl1-§ 1 0 0V, 1 0 0 0WOA 

vyyw&t, 1 0 0 v, 100 0 w©^ 

n?VUt?> P£ffl#*ffifcLT9 2%7;V5t 

(a 1 2 03 ) msmtr^-vL (a 1 n) m 

V\ K#5f*©^JitHflgE©[agP©a^*7mm, HgP 
©riB*2. 5mmfcU L/G =2. 8 £l£LfcK 
i!7^ y^ffMt5««©M*gPSStMWS©S 

1 fc^to 

[00 18] 
[gl] 



H¥ 1 1 - 1 6 2 4 1 7 



mt- * 1 (Ca 1/cm. s e c. °C) 

mi : *2 (XI 0~' /°C) 

: *3 (KV/ram) 
[0 0 1 9] m 1 fc, *^©HSfi£«S^ 

£f£g|5fc&£@£LT^5®t?, S*gffig(i4 2 5°C 

mmtf±^mit7)V^^^m^z%7n^i- 20 

[0 0 2 0] CO«fe5t 4 ^tfli5M«:#tAP 

mtm^mrnxm t mm^vmm*'p% < ? 5 
l ca 1 n) %fflv>s*&, ^a/;i/^- 

^Adfs^OO. 487 (Cal/cm. sec. 
°C) fcjSV^O. 3 6T?fcS„ Sfe, 9 2%7;l^t (A 
h 0 3 ) £M^S#&tt, 0. 0 4T?feD v 9 9%7 30 
(Ali 0 3 ) *ffl^5*&ti, 0. 0 7 5725 

f?, mt7ii^-^LXK>mmmit'h^-h\ m7 
[002 1] *lt, nmmti<mmv7,<p>wm 

*8#?J0. 0 0 3 (Ca 1/cm. s e c. °C) "pfeS 

S®7 >r yOHflgPSr^LT C 

lii 2 mmKJ:T$tiaiifi%tl^ll5n§» d ft 

[0 0 2 2] H4 tt, *%BJ©^2^MT'feSii§iP 

f 2 l©f«K^fit±^2 ffiffitif 
«BP2 3»£LTl^o H§t*i!P2 3Ui, -ft®* 50 



U7xV«^lfB2 4a, 2 4b£ftLT, 

26 a, 26b tmmxm mmt) tmmz 

&A2ftTV^ 0 

[0023] mmmimsn 3 kk, Msst-fto 

£Btfy2 7 a, 2 7 b**trs»*tt"efcSflK8P& 

7;V5t (Ah Os ) *fflV>T^So 
[0 0 2 4] X, «M8*M2 9t±, tft7;^-7 
A (A 1 N) £±J^t3«taS®^-XM*8fSJ 

m\>\ mn&2 s ii««i«2 3 t(ommm 
u mLrmtiEftZc tufHissss*fj2 9 

a, ¥^fil6fim~2 5jim©g{b7;l/2-*A^ 

7 6 mm% tmme>Mim>w y$- 3 3 m 

[0025] z<Dii5iitimn&tt&\uyywmt. 
zmnm 1 0 0 v, wtj 1 0 0 0 wt\ e^jJ^xwo 

^SttlOSmm, JUlBmm, G Y 9. 5P£©7 

[0 0 2 6] *f»f^fME»!li:LT, ^©^Jl 
ffi«M£DHOg|5cfc D&5ffi!7-r vm&Lll 9 2 % 

7;bst (ai 2 o» ) &<DWffin&*m\ mmm 
mmt7)^^h (a i n) ttmttmwm 

tmmiMMMtmi^ ammi (mm) tm 

m^WMQ (mm) fcOJt (L/G) L/G=l. 
2 5-7. 5, #U£t5 9* ?OffitMt 
S^*s «{lftf«5»W5>ft3o 

[0 0 2 7] $*©HM§£P£*ff^ bT 

teJSU «HS*M^LTi/'J* (S i 0» ) t7i\> 
St (Ah Os ) ©g£ttl*±|£#2:t3* 1 0 0 
V, 1 0 0 0W«DP^tnny>®*i:, 
§K#sPll*ffi£LT9 2%7;l/5-t (Ah 0 3 ) 
fc, ^lXSft7;V5-7A (A 1 N) *SS 
S*|iJtLTgft7;I/5r:7A (A 1 N) %±mtt 



^mW- 1 1- 1 6 2 4 1 7 



3100V, 1 OOOWtfVNP^rytS^ BC<*fg 
U L/G = 2. 8t^£t-S, 9 2%7;l/5t (A 1 



* 72* (A 1 N) ££fig#£-f 5 1 0 0 V, 1 0 0 owo 
[0 0 2 8] 



3 9 5*fc 



X 



[0029] a2fc^i-«j:5^ *mm%im7j * 

y£ffMLfc9 2%A 1.0»«S§n&£A 1 NlSSMJg 

*tjtKLTiai 3o°c©ssfgT3b^D, mmy^y 

%&!&LlZ^mWm"Ct> 3 P< 6 0°C©Sgffi~RTO 
5ft3„ COCktt, S«#W3 0 0Bf^T©^t±i 

[0 0 3 0] tutasiWiJTa i oov, 1000 20 

Officii 7? bOWS, 0!*.fc?65V65 0W«±Offi 
a&£tfgfc5ftS„ X, *^K«S^oy>S3»{i, 1,2 1 

-iRtjt^^iirtoa^Bfc^flefflsn*^ 2, 22 

^gB^fflLS^I^fe««Sti:t<T, 3, 2 3 

os«Si»a5osa{sss6fta^:tv^ 4 a, 4b : 

[0 0 3 1] 5, 2 5 

cswoa*] sLtmwhruiK, *mtmw 6 a, e b. 



fftft*. It, MS7^y£)ML/c#£?»P£ 



1 ] *f»jg 1 0*IiT*S5iiiMtAny 

[a 2 ] n c < n^mmitmmm^MLTcmmy * 

[03] m<im74y<Dm<DmitmmM 
g ^«bt# 5 ««^*§Pofig©^^^-r#ttH 
So 

[04] *«it«5«2o*siiM-es«a»p6#* 

[0 5 ] eoAnyyiio-g^Mrf 3«£4*I 
0T-S5o 

2 4a, 24b #Sfg 
2 6a, 26b ftgP#AI§ 



30 1 1 


£«t°y 


1 2 




1 3 




1 4 


ffii^y 


1 5 




1 5 a 




1 5b 


mm 


2 7 




2 8 


«#§p£ 


2 9 





[02] 



